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(54) CIRCUIT BOARD 

(57)Abstract: 

PURPOSE: To improve electrical contact between a through hole part 
and a circuit pattern, by filling a through hole with a hardening 
conductive material in a way that the same horizontal face as the circuit 
pattern is formed, and making a conductive pattern cover the contact 
part between the hardened part and the circuit pattern. 
CONSTITUTION: A through hole 3 is filled with a conductive material 4 
to form a through hole part with the same face as both sides or at least 
one face of the circuit pattern 2. A conductive pattern 7 made of 
hardening conductive material is formed with uniform thickness at a 
contact part between the through hole part and the surface circuit 
pattern 2 so that the conductive pattern 7 covers the contact part. 
Then, the through hole part and the surface circuit pattern 2 are 
connected electrically to each other. In addition, the circuit pattern 2 
connected to the through hole part may have a land part 8 and 
preferably, the conductive pattern 7 covering the land part 8 is formed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a required place of electric connection between circuit patterns which consist of an insulating 
substrate by which a circuit pattern was formed in both sides, and exist in both sides of this insulating substrate. 
A breakthrough for through holes which penetrates this insulating substrate is provided, this breakthrough for 
through holes is filled up with conductive material, and this circuit pattern and a through hole part which has the 
same flat surface substantially are formed, And the circuit board, wherein an electric conduction pattern which 
consists of a cured body of hardenability conductive material of uniform thickness which covers a connection 
section of this through hole part and a circuit pattern is formed. 

[Claim 2]Are the circuit board which consists of a layered product of two or more insulating substrates, and it 
comes to form a circuit pattern between the at least 1 surface of this layered product, and two or more 
insulating substrates, When a circuit pattern is formed between a circuit pattern formed in the surface of this 
layered product, and circuit patterns formed between insulating substrates, or in both the surfaces of this 
layered product, A breakthrough for through holes which penetrates this layered product is provided in a part 
among both surface circuit patterns to be connected electric, A circuit pattern which this breakthrough for 
through holes was filled up with conductive material, and was formed in the surface of this layered product, and 
a through hole part which has the same surface substantially are formed, And the circuit board, wherein an 
electric conduction pattern which consists of a cured body of hardenability conductive material of uniform 
thickness which covers a connection section of this through hole part and a circuit pattern formed in the 
surface is formed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the new circuit board. In the circuit board which has a circuit 
pattern to both sides in detail, or the circuit board which has a circuit pattern between the at least 1 surface of 
a layered product, and two or more insulating substrates, When carrying out by providing the through hole part 
which consists the flow between these circuit patterns of a cured body of hardenability conductive material, it is 
related with the circuit board which can be carried out often [ reliability ] and simple. 
[0002] 

[Description of the Prior Art]Generally, the flow of the circuit pattern of the rear surface in the circuit board in 
which the circuit pattern was formed to both sides is performed via a through hole part. As a manufacturing 
method of the circuit board which has this through hole part, conventionally, (b) Form a breakthrough in the 
insulating substrate which has a conductive layer to both sides by drilling, the method of forming a circuit 
pattern by etching this conductive layer, after giving electroless plating and electroplating to this breakthrough - 
- or, (**) Etch this conductive layer into it, form a circuit pattern in it, and rank second to it, after forming the 
breakthrough for through holes in the insulating substrate which has a conductive layer to both sides by drilling 
or punching, Generally the method of forming the through hole which filled up with and hardened the 
hardenability conductive material represented by copper paste and silver paste to this breakthrough by screen 
printing or the pin inserting method and where it was filled up with conductive material, etc. are known. 
[0003]Especially the manufacturing method of the circuit board of above (b) is performed industrially for many 
years. 

The present mainstream is occupied. 
[0004] 

[Problem(s) to be Solved by the Invention]However, in order to raise the reliability of a through hole part, it is 
necessary to perform plating over 2 times or more, and in the manufacturing method of the circuit board of the 
above-mentioned (b), it cannot necessarily be said to be an advantageous method in respect of cost. Since 
electroplating is performed all over the circuit board, the thickness of a conductive layer becomes uneven and 
there is a possibility that variation may arise, in the case of etching for pattern formation. Therefore, it has the 
fault that the correspondence to the circuit board which has a fine pattern is difficult 
[0005]Since the manufacturing method of the circuit board of the above-mentioned (**) has unnecessary 
electroless plating and electroplating into the breakthrough for through holes, and it has the features, like a 
manufacturing process is short, demand is growing in recent years, but. The through hole part produced by being 
filled up with conductive material needs to fill up even the circumference of the breakthrough for through holes 
with conductive material so that it may project rather than the flat surface of epiboly and the circuit board, in 
order to secure the reliability of the electric connection with the circuit pattern linked to this. As a result, 
unevenness of the substrate face by the projected conductive material becomes an obstacle of soldering paste 
printing at the time of mounting of a surface mounted device, and the obtained circuit board serves as hindrance 
which connects a surface mounted device with sufficient reliability. 

[0006]After filling up and hardening on the other hand that this invention persons should improve the circuit 
board of the above-mentioned (**) so that hardenability conductive material may be projected in the 
breakthrough for through holes, The circuit board which ground so that the same surface as the conductive layer 
in which the lobe which consists of conductive material was provided to both sides of the insulating substrate 
might be formed, formed the through hole part, etched the conductive layer and subsequently formed the circuit 
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pattern was provided. Formed the plating layer common to a conductive material [ of a through hole part ], and 
conductive layer top in this case, and performed etching of the conductive layer after that, the circuit pattern 
was made to form, and it proposed also about a means to improve the reliability of the electrical link of this 
circuit pattern and this through hole part. 

[0007]Although the circuit board obtained by the described method also has little unevenness of a substrate 
face, and soldering paste printing at the time of mounting of a surface mounted device can also be performed 
good and it can connect a surface mounted device with sufficient reliability, The plating layer needed to be 
further formed on the conductive layer, and although it was not to the circuit board of said (b), in formation of a 
fine pattern, it had some problem. 
[0008] 

[Means for Solving the Problem]This invention persons repeated research wholeheartedly that the above- 
mentioned problem in the circuit board which has a through hole part should be solved. 
[0009]As a result, a through hole part which a breakthrough for through holes is filled up with a conductive 
substance, and has the same flat surface as a surface circuit pattern is formed, The circuit board in which an 
electric conduction pattern of uniform thickness by hardenability conductive material was formed so that a 
connection section of this through hole part and a surface circuit pattern might be covered, Improvement in the 
reliability of an electrical link of this through hole part and a circuit pattern of the surface linked to this can be 
aimed at very effectively, Since formation of this electric conduction pattern can be performed by simple 
methods, such as printing, and thickness of a conductive layer is not affected compared with a means by plating, 
It does not have an adverse effect on etching in formation of a circuit pattern, either, finds out that it can fully 
respond also to an advanced fine pattern, and came to complete this invention. 

[0010]Namely, this invention consists of an insulating substrate by which a circuit pattern was formed in both 
sides, In a part [ need / between circuit patterns which exist in both sides of this insulating substrate / 
electric / to be connected ]. A breakthrough for through holes which penetrates this insulating substrate is 
provided, this breakthrough for through holes is filled up with conductive material, and this circuit pattern and a 
through hole part which has the same flat surface substantially are formed, And it is the circuit board, wherein 
an electric conduction pattern which consists of a cured body of hardenability conductive material of uniform 
thickness which covers a connection section of this through hole part and a circuit pattern is formed. 
[0011] 

[Embodiment of the Invention]Hereafter, although this invention is explained still in detail according to an 
accompanying drawing, this invention is not limited to these accompanying drawings at all. The typical mode of 
the circuit board of this invention was shown in drawing 1 and drawing 2 . 

[0012]In drawing 1 , the insulating substrate 1 in particular is not restricted, but can be used without restriction 
of what has publicly known construction material and structure. For example, a paper base-phenol resin 
laminated circuit board, a paper base-epoxy resin laminated circuit board, A paper base-polyester resin 
laminated circuit board, a glass base materiahepoxy resin laminated circuit board, A paper base-Teflon-resin 
laminated circuit board, a glass base material-polyimide resin laminated circuit board, A glass base material-BT 
(bismaleimide triazine) resin resin laminated circuit board, The metal system insulating substrate which covered 
and carried out the insulation process of the metal, such as flexible substrates, such as synthetic resin bases, 
such as a composite resin substrate, polyimide resin, polyester resin, aluminum, iron, stainless steel, with the 
epoxy resin etc., or a ceramics board is mentioned. 

[0013]When using the layered product of two or more insulating substrates in the circuit board of this invention, 
the formation method in particular of this layered product is not limited. Usually, the method of laminating the 
insulating substrate to which the circuit pattern was given if needed is adopted, and, generally the pin lamination 
method and mass lamination method which are laminated on both sides of prepreg between insulating substrates 
are used suitably. The number of layers of an insulating substrate is determined if needed for a pattern. A circuit 
pattern is formed between both the surfaces of this layered product or the 1 surface, and two or more insulating 
substrates. 

[0014]The circuit board of this invention has a circuit pattern to the both sides, when the number of insulating 
substrates is one, and when an insulating substrate is a layered product of two or more sheets, it has a circuit 
pattern between the at least 1 surface and two or more insulating substrates. As the above-mentioned circuit 
pattern, publicly known patterns, such as a circuit pattern, a land, and a pad section, are formed if needed. 
[0015]Although the construction material in particular of the circuit pattern formed is not restricted, copper, 
nickel, etc. will be mentioned if typical construction material is illustrated. Although not restricted in particular 
about the thickness of the above-mentioned circuit pattern, either, generally a thickness of 5-70 micrometers is 
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suitable. 

[0016]In this invention, the breakthrough 3 for through holes, In the required place of the electric connection 
between the circuit patterns formed in the both sides when the number of insulating substrates was one, when 
insulating substrates are two or more layered products, again, Between the circuit pattern formed on the surface 
of the layered product, and the circuit patterns formed between insulating substrates, Or when the circuit 
pattern is formed in both the surfaces of this layered product, it is provided in the required place of the still 
more nearly electric connection between the circuit pattern of both the surfaces of this layered product, and the 
circuit pattern formed between insulating substrates between both surface circuit patterns. 

[0017]The path in particular of this breakthrough 3 for through holes is not a restricting thing, and can be set up 
arbitrarily. In this invention, more than the aperture that is a grade which can be filled up with conductive 
material can usually choose preferably the path of the above-mentioned breakthrough for through holes from 0.2 
mm - 2 mm 0.1 mm or more. And in this invention, since it is possible to take a flow certainly even if it is a 
starting very small aperture, it is effective in the formation of a fine pattern which carries out a postscript. In 
this invention, the above-mentioned breakthrough 3 for through holes is filled up with the conductive material 4, 
and the circuit pattern (it is described as a surface circuit pattern below) 2 of both sides or the at least 1 
surface and the through hole part which has the same flat surface substantially are formed in it. It is fixed to the 
breakthrough 3 for through holes, and the construction material of this conductive material 4 will not be 
restricted especially if it has conductivity. In this invention, the hardenability conductive material 9 which gives 
the cured body which has conductivity after hardening from the ease of the restoration to the breakthrough 3 
for through holes, the field of productivity, etc. is preferred in the manufacturing process of the circuit board. 
[0018]As the above-mentioned hardenability conductive material 9, the publicly known hardenability conductive 
material which mixed the powdered electrical conducting material which consists of gold, silver, copper, nickel, 
lead, carbon, etc., and the thermosetting resin of cross-linking, such as an epoxy resin and phenol resin, with the 
organic solvent as occasion demands, and was made into paste state can be used. The etching reagent used for 
etching out of such hardenability conductive material, For example, a ferric chloride etching reagent, a cupric- 
chloride etching reagent, an ammonium persulfate etching reagent, It is preferred to choose and use what gives 
the cured body which is not substantially dissolved by etching reagents, such as a sodium persulfate etching 
reagent, a potassium persulfate etching reagent, hydrogen peroxide / sulfuric acid etching reagent, and an 
alkaline etching reagent that uses ammonium sulfate complex ion as the main ingredients. 
[0019]As for the above-mentioned hardenability conductive material 9, in order to obtain good through hole 
resistance, it is preferred to adjust selection of an electrical conducting material and the amount used so that 
the electrical resistance after hardening may become below in 1x10 ~ 2 omega-cm. 

[0020]Forming so that the conductive material 4 and the surface circuit pattern 2 with which the breakthrough 3 
for through holes was filled up may make the same flat surface substantially in this invention, Soldering paste 
printing at the time of mounting of the surface mounted device to the circuit board obtained can be performed 
good, It is important in order to connect a surface mounted device with sufficient reliability, and it is required in 
order to form certainly the electric conduction pattern 7 which consists of a cured body of the hardenability 
conductive material formed so that the connection section of this through hole part and the surface circuit 
pattern 2 may be covered with high reliability with sufficient accuracy. 

[0021]In this invention, the electric conduction pattern 7 of the uniform thickness by the cured body of 
hardenability conductive material is formed so that the connection section of the above-mentioned through hole 
part and the surface circuit pattern 2 may cover this connection section, and electric connection of a through 
hole part and a surface circuit pattern is made. 

[0022]By covering the connection section of a through hole part and the surface circuit pattern 2 by uniform 
thickness with the above-mentioned electric conduction pattern 7, a simple means enables it to raise certainly 
the reliability of the electrical link of a through hole part and the surface circuit pattern 2. This means is the 
purpose of raising the reliability of the electrical link of a through hole part and the surface circuit pattern 2, It is 
the point that the surface of the circuit board is maintained smoothly, and is very more advantageous in the 
accuracy of a post process, mounting of parts, etc. than in a means by which it is filled up with the above 
mentioned conventional conductive material so that it may project rather than the flat surface of epiboly and the 
circuit board even around the breakthrough for through holes. 

[0023]A through hole part and a circuit pattern by a plating layer for the purpose in a wrap means. The 
difference of a coefficient of thermal expansion of the cured body of conductive material and plating layer with 
which the through hole part was filled up is large, heat stress concentrates on this plating layer at the time of a 
reflow of component mounting, and there is a possibility of leading to the defective continuity of a through hole 
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depending on the case. On the other hand, if the conductive material with which a through hole part is filled up, 
and the thing to which the coefficient of thermal expansion of these cured bodies approximates the through hole 
part and the circuit pattern as wrap hardenability conductive material are used, the heat stress of this invention 
generated at the time of a reflow is small, and it can acquire high connection reliability. Since it does not have 
the plating layer which caused dispersion in etching, it is advantageous about the formation accuracy of a circuit 
pattern. 

[0024]The connection section of a through hole part and the surface circuit pattern 2 with the above-mentioned 
electric conduction pattern 7 a wrap mode, Although what is necessary is just a mode which covers the part 
where the periphery and the surface circuit pattern 2 of a through hole part contact at least and in which an 
electric conduction pattern exists, a wrap mode is preferred in the peripheral area of the surface circuit pattern 
which a through hole part connects to all the surfaces and a through hole part substantially more preferably. 
Although the width of the peripheral area of this circuit pattern is based on the circuit width of a circuit pattern, 
etc., if reliability is taken into consideration, generally it is preferred to determine at 0.05 mm or more from a 
contact boundary line with this through hole part. 

[0025]As shown in (A) of drawing 1 , in order to raise reliability, it is still still more preferred to form so that the 
land 8 may be formed in the circuit pattern 2 linked to a through hole part and the above-mentioned electric 
conduction pattern may be covered also including this land. Although 0.05 mm or more is good as for the length 
from the circumference of a through hole part, if the wiring density of the circuit board is taken into 
consideration, it is preferred for the size of this land to design so that it may be set to 2 mm or less. Of course, 
as shown in (B) of drawing 1 , even if it is a mode which does not form a land, it is possible to fully secure 
reliability. 

[0026]As the above-mentioned electric conduction pattern 7 shows the connection section of a through hole 
part and the surface circuit pattern 2 to drawing 6 also in which mode of a wrap, the shape of the connection 
section of a through hole part and this surface circuit pattern can also be formed what is called in the shape of a 
teardrop. It enables the area of the surface circuit pattern covered with this electric conduction pattern 7 to 
improve the reliability of a terminal area more also in the mode which does not provide increase and the land 
especially shown in (B) of drawing 1 by forming the above-mentioned connection section in the shape of a 
teardrop. 

[0027]As shown in (A) of above-mentioned drawing 1, the land 8 can be formed in the surface circuit pattern 2, 
and in the mode formed so that the above-mentioned electric conduction pattern 7 may be covered also 
including this land 8, as shown in drawing 7 , this electric conduction pattern can also be formed in doughnut form 
except for the central part of a through hole part. Thus, by forming the electric conduction pattern 7 in doughnut 
form, the amount of the hardenability conductive material used used for this electric conduction pattern that 
carries out a postscript can be reduced, and it is economically advantageous. 

[0028]In this invention, the electric conduction pattern 7 formed so that the connection section of the above- 
mentioned through hole part and this surface circuit pattern 2 may be covered needs to be uniform thickness. 
That is, by making this electric conduction pattern uniform, the stable through hole resistance can be acquired 
and the yield at the time of manufacture improves. When this electric conduction pattern has homogeneity about 
thickness, printing of soldering paste performed in mounting of parts, etc., formation of an overcoat layer, etc. 
can be performed with sufficient accuracy, and the connection reliability of a surface mounted device, etc. can 
be improved. 

[0029]On this electric conduction pattern by making the above-mentioned electric conduction pattern 7 into 
uniform thickness, a surface mounted device is carried in the stable state. Therefore, since it becomes possible 
to carry out direct continuation of the surface mounted device on this electric conduction pattern, component- 
mounting density can be raised. 

[0030]Although it is not restricted, especially the thickness of the above-mentioned electric conduction pattern 
7 has a preferred thickness of 5 micrometers - 100 micrometers, when the reliability of a through hole and the 
printing nature of soldering paste are taken into consideration. Since component mounting can carry out very 
easily if it controls in the range of 5-50 micrometers, it is still more suitable. As for dispersion in the thickness 
of this electric conduction pattern 7, although it is dependent on the size of the formation method of this 
electric conduction pattern 7, or the terminal area of a surface mounted device, it is preferred to ac{just so that 
it may become **30% or less to the average thickness. 

[0031] Although the thing of the hardenability conductive material and same material which are used as 
conductive material with which said breakthrough for through holes is filled up can also be used for the 
construction material of the electric conduction pattern 7 formed in this invention so that the connection 
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section of the above-mentioned through hole part and this surface circuit pattern 2 may be covered, It is more 
preferred than the conductive material with which the breakthrough for through holes is filled up especially to 
use the hardenability conductive material which gives the cured body provided with moisture resistance. 
[0032]By forming the electric conduction pattern 7 provided with this moisture resistance, the circuit board 
which has the through hole part excellent in reliability, especially moisture resistance can be obtained. 
[0033]The hardenability conductive material which gives the above-mentioned damp-proof cured body can be 
used choosing it from publicly known hardenability conductive material. For example, although not restricted 
especially as an electrical conducting material included in the hardenability conductive material which gives the 
above-mentioned damp-proof cured body, it is hard to oxidize, and although metal, such as gold with a low 
specific resistance value, silver, and copper, and resistance are a little high, the carbon etc. which are not 
influenced by oxidation at all can use it conveniently. 

[0034]If insulation reliability with the adjoining surface circuit pattern 2 is taken into consideration in the above- 
mentioned electrical conducting material, it is preferred to adopt metal with little migration. Especially, copper is 
considered from conductivity, the workability of antioxidizing, cost, etc., and is used suitably. 
[0035]In order to prevent oxidation of metal, such as copper contained in the above-mentioned hardenability 
conductive material, what mainly uses the resol type phenol resin which gives a reducing atmosphere at the time 
of heat curing as a binder component is more preferred. 

[0036]When above-mentioned resol type phenol resin is used as hardenability conductive material with which the 
breakthrough 3 for through holes is filled up, Although a void occurs in a through hole under the influence of the 
moisture and formalin by which it is generated as a by-product at the time of heat curing of this resin and there 
are a fall of the conductivity of the cured body of the hardenability conductive material with which it filled up in 
the through hole, and a possibility of also spoiling the circuit reliability of this through hole neighborhood further, 
In this invention, it can be effectively used in formation of the electric conduction pattern 7. 
[0037]As described above on the other hand, although the hardenability conductive material 9 in particular with 
which the breakthrough 3 for through holes is filled up is not limited, its thing using the epoxy resin system 
binder which becomes from few epoxy resins and hardening agents of generating of a by-product as a binder 
component at the time of hardening of a binder is preferred. The hardenability conductive material using this 
binder is a little inferior to the hardenability conductive material which mainly uses above-mentioned resol type 
phenol resin as a binder in moisture resistance. However, according to the above-mentioned mode of this 
invention, it is possible to be able to protect scarce hardenability conductive material to this moisture resistance 
by the moisture resistance of the electric conduction pattern 7, and to improve reliability to it further. 
[0038]Among the construction material of the hardenability conductive material 9 with which the above- 
mentioned breakthrough for through holes is filled up, as for a metallic component, although restriction in 
particular is not carried out, if insulation reliability with an adjoining through hole is taken into consideration, it is 
preferred to adopt metal with little migration. Especially, copper is considered from conductivity, the workability 
of antioxidizing, cost, etc., and is used suitably. 

[0039]The breakthrough 3 for through holes is filled up with the hardenability conductive material 9 using the 
binder of the epoxy resin system with little generating of a by-product at the time of hardening of a binder in 
this invention, To the hardenability conductive material formed so that the conductive material 4 inside a 
through hole may be formed and the connection section of a through hole part and the surface circuit pattern 2 
may be covered. Resol type phenol resin is used as the binder main ingredients, and the mode using the damp- 
proof copper paste which used copper with little migration as the metallic component is recommended most. 
[0040]By forming a through hole part with this composition, the circuit board which a defect does not exist in 
the inside of a through hole, and has a reliable through hole part can be obtained. 

[0041 ]In this invention, other portions can adopt publicly known art and are not restricted in particular. For 
example, portions other than the contact button of a circuit pattern, With publicly known insulating resin (resist), 
it may protect by forming an overcoat layer, and the circuit pattern which consists of plating layers, such as 
copper, can also be formed via the insulating layer formed in the surface of this surface circuit pattern 2 except 
for the contact button by the publicly known means. 

[0042]When a surface mounted device is mounted only in one side, only the field where a surface mounted 
device is mounted can also be made into the mode of the circuit board of this invention. That is, the field where 
parts are not mounted can change the conventional conductive material into the state where the circumference 
of the breakthrough for through holes was filled up with epiboly and conductive material so that it might project 
from the flat surface of the circuit board, and can also adopt the mode of the circuit board of this invention only 
as the field which mounts parts. 
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[0043]In the construction material of the electric conduction pattern 7 formed again so that the connection 
section of the above-mentioned through hole part and the surface circuit pattern 2 may be covered. If solder 
adopts after hardening the hardenability conductive material which gives the cured body which can form the 
cured body, or nickel and gilding usually used for terminal plating etc. which can carry out a coat, Since direct 
continuation of the surface mounted device can be carried out on the electric conduction pattern 7 (through 
hole part), it becomes still more possible to improve component-mounting density. In order that the shape in 
particular of this electric conduction pattern in the above-mentioned aspect may raise the stability of 
connection of this electric conduction pattern and a surface mounted device as shown in drawing 8 although it is 
not limited, the thing of a pad section for which all are almost covered and a pad section is made into flat shape 
is preferred from the ease of mounting of a surface mounted device. Since the mode which forms this electric 
conduction pattern also about all the pad sections which carry a mounting component is carried where a surface 
mounted device is stabilized more, it is still more desirable from the ease of mounting of a surface mounted 
device. 

[0044]Although the mode in particular of the circuit board of this invention is not restricted, it shows drawing 1 
and drawing 2 a typical mode. 

[0045]The aspect shown in (A) of drawing 1 forms the land 8 in the surface circuit pattern of both sides linked 
to a through hole part, and it forms it so that the electric conduction pattern 7 may be covered also including 
this land. 

[0046]The aspect shown in (B) of drawing 1 f orms the electric conduction pattern 7 without forming the land 8 in 
the surface circuit pattern of both sides linked to a through hole part. 

[0047]The aspect shown in (C) of drawing 1 f orms the land 8 in the surface circuit pattern of both sides linked 
to a through hole part, and it forms it so that only one side may cover the electric conduction pattern 7 also 
including this land, 

[0048]The aspect shown in (D) of drawin g 1 forms the land 8 in the surface circuit pattern of both sides linked 
to a through hole part, it is formed so that an electric conduction pattern may be covered also including this 
land, and it provides nickel and a gilding layer on a surface circuit pattern part and an electric conduction pattern 
part. Thereby, when an electric conduction pattern is solder wettability bad conductive paste, a surface mounted 
device can be carried on this electric conduction pattern. 

[0049]The aspect shown in (A) of drawing 2 is the circuit board which consists of a layered product of three 
insulating substrates, and it is a thing when the surface circuit pattern 2 is formed between these insulating 
substrates and in both the surfaces of this layered product, The land 8 is formed in the surface circuit pattern 2 
linked to a through hole part, and it forms so that an electric conduction pattern may be covered also including 
this land. 

[0050]The aspect shown in (B) of d rawing 2 and (C) is the circuit board which consists of a layered product of 
three insulating substrates, and it is a thing when the surface circuit pattern 2 is formed between these 
insulating substrates and in the 1 surface of this layered product, The land 8 is formed in the surface circuit 
pattern 2 linked to a through hole part, and it forms so that the electric conduction pattern 7 may be covered 
also including this land. 

[0051] Although the manufacturing method in particular of the circuit board of this invention is not restricted, if a 
typical manufacturing method is illustrated, the method shown in drawing 3, drawing 4 , and drawin g 5 will be 
mentioned. 

[0052]Namely, the breakthrough 3 for through holes is formed in a part [ need / as the circuit board of this 
invention is shown in drawing 3 / between the surface circuit patterns 2 formed in both sides of the (a) 
insulating substrate 1 / electric / to be connected ], (b) After making this breakthrough 3 for through holes fill 
up with and harden the hardenability conductive material 9 which gives the cured body which has conductivity, 
(c) Grind substantially smoothly the surface constituted with the surface circuit pattern 2 and the conductive 
material 4 which were formed in both sides of an insulating substrate, and (d) Rank second, It can obtain by 
applying hardenability conductive material and forming the electric conduction pattern 7 of uniform thickness so 
that the connection section of this through hole part and the above-mentioned surface circuit pattern 2 may be 
covered. 

[0053]As other methods which do not form the surface circuit pattern 2 in both sides of an insulating substrate 
beforehand, as shown in drawing 4 , (a) Form the breakthrough 3 for through holes in the insulating substrate 1 
which has the conductive layer 5 to both sides, (b) Grind smoothly the surface constituted with the (c) this 
conductive layer 5 and the conductive material 4, and (d) Rank second, after making this breakthrough 3 for 
through holes fill up with and harden the hardenability conductive material 9 which gives the cured body which 
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has conductivity, After forming the surface circuit pattern 2 in the above-mentioned conductive layer 5, the 
circuit board of this invention can be manufactured by applying hardenability conductive material and forming the 
electric conduction pattern 7 of uniform thickness so that the connection section of (e) this through hole part 
and this surface circuit pattern 2 may be covered. 

[0054]Before forming the surface circuit pattern 2 in both sides of an insulating substrate, as shown in drawing 
5, as a method of forming a conductive pattern beforehand, (a) Form the breakthrough 3 for through holes in the 
insulating substrate 1 which has the conductive layer 5 to both sides, (b) Grind smoothly the surface constituted 
with the (c) this conductive layer 5 and the conductive material 4, and (d) Rank second, after making this 
breakthrough for through holes fill up with and harden the hardenability conductive material 9 which gives the 
cured body which has conductivity, After applying hardenability conductive material and forming the electric 
conduction pattern 7 of uniform thickness so that this through hole part and the conductive layer around this 
through hole may be covered, the circuit board of this invention can be manufactured by forming the surface 
circuit pattern 2 in the (e) above-mentioned conductive layer 5. 

[0055]Also when the layered product of two or more insulating substrates by which the circuit pattern 11 was 
formed among two or more insulating substrates is used, it can manufacture by the same method as the above. 
When the breakthrough 3 for through holes is formed in this layered product, are not limited in particular, but the 
wall of this breakthrough by carrying out SUMIYA removal or etchback processing, The connection stability of 
the conductive material formed in this breakthrough and the circuit pattern 1 1 formed between insulating 
substrates improves, and the reliability of a flow of a through hole part improves, 

[0056]In a described method, the formation method of the breakthrough 3 for through holes is used, without 
limiting the same publicly known means in particular as manufacture of the usual circuit boards, such as drilling 
processing, punching work, and laser processing. 

[0057] Restoration of the hardenability conductive material to the breakthrough 3 for through holes formed in the 
above-mentioned insulating substrate 1, This hardenability conductive material 9 fills the whole space of the 
breakthrough for through holes, and it is more desirable than the surface of the surface circuit pattern 2 or the 
conductive layer 5 to specifically be preferably filled up 0.1 mm or more a little, to such an extent that it projects 
0.1 mm - 2 mm. If the typical method of being filled up with hardenability conductive material is illustrated, 
means, such as a method with which it is filled up by the method of performing spreading of 1 time or multiple 
times by print processes, the method of pressing fit by the squeegee of a rear surface couple from the rear 
surface both-sides side of an insulating substrate, the roll coater, or a curtain coating machine, will be used 
suitably. 

[0058]In order that the electrical conducting material which originally contains hardenability conductive material 
in hardenability conductive material by the cure shrinkage at the time of binder hardening when being filled up 
with the above-mentioned hardenability conductive material 9 may contact, conductivity is presented and 
contraction certainly follows at the time of hardening. Therefore, when filling up the breakthrough 3 for through 
holes with this hardenability conductive material 9, it is preferred to be taken into consideration and filled up 
with contraction so that the cured body surface of this hardenability conductive material may not be dented 
from the above-mentioned circuit pattern 2 after hardening. 

[0059]What is necessary is for hardening of the hardenability conductive material 9 with which the above- 
mentioned breakthrough 3 for through holes was filled up to choose what suitable suitably, and just to stiffen it 
from publicly known curing methods, such as a hot blast stove, an infrared furnace, a far-infrared furnace, an 
ultraviolet curing furnace, and electron beam curing oven. 

[0060]Although hardening of the hardenability conductive material 9 with which the above-mentioned 
breakthrough 3 for through holes was filled up is generally immediately carried out after restoration again, it is 
also possible to carry out simultaneously at the time of the electric conduction pattern 7 formation which is a 
post process. 

[0061]If the method of making substantially conductive material 4 with which the breakthrough 3 for through 
holes was filled up the surface circuit pattern 2 of the above-mentioned insulating substrate 1 or the conductive 
layer 5 with the same flat surface is illustrated concretely, After filling up the breakthrough 3 for through holes 
with the above-mentioned hardenability conductive material 9, the method of grinding smoothly the portion 
which stiffened and the cured body (conductive material) of this hardenability conductive material projected from 
this surface circuit pattern 2 or the conductive layer 5 is preferred. The method by which the above-mentioned 
conductive material 4 is used for polish of the usual circuit boards, such as slurry polish, buffing, scrub polish, 
and belt polishing, as a method of grinding smoothly the portion projected from this surface circuit pattern or the 
conductive layer 5 is used suitably. 
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[0062]Although not shown in a figure, when grinding the surface of the conductive material 4 smoothly, in order 
to protect the surface circuit pattern 2, in the process of (c) of drawing 3 , it is possible to also make the 
overcoat layer which becomes this surface circuit pattern 2 from said resist form. 

[0063]The method in particular of forming the circuit pattern 2 from the conductive layer 5 of the insulating 
substrate 1 is not limited, but a publicly known method is especially adopted without restriction. 
[0064]If a general formation method is illustrated, the way etching resist performs etching on the surface of this 
conductive layer 5 of the insulating substrate 1 that has the conductive layer 5 to both sides after forming an 
etching pattern for example, is common. Especially, the etching resist used here is used without restriction, and 
a dry film, resist ink, etc. should just use it by the fine degree of a pattern, choosing it suitably. The etching 
resist pattern should just adopt a positive pattern or a negative pattern suitably with an etching method. For 
example, what is necessary is just to adopt a negative pattern in the etching method represented with the 
etching method represented by tenting by the solder exfoliating method and the SES method in a positive 
pattern. 

[0065]When forming a circuit pattern after grinding smoothly the surface which is shown in drawing 4 and 
drawing 5 and which is constituted with the conductive layer 5 and the conductive material 4 without forming a 
circuit pattern beforehand, If it forms by the ED method using an electrodeposition photoresist film, in order to 
form a resist film electrically, adverse effects, such as garbage, are not received but a highly precise and reliable 
circuit pattern is acquired. 

[0066]Since the breakthrough 3 for through holes is filled up with the conductive material 4 if the 
electrodeposition photoresist film of a negative mold is used especially, it is not necessary to expose the inside 
of this breakthrough for through holes, and the through hole of a byway of 0.3 mm or less can be formed with 
sufficient reliability. 

[0067]As a method of applying hardenability conductive material and forming the electric conduction pattern 7 of 
uniform thickness so that a connection section with said through hole part, the surface circuit pattern 2, or the 
conductive layer 5 of this through hole part circumference may be covered, the manufacturing method of the 
electric conduction pattern by publicly known printing is adopted suitably. After applying hardenability conductive 
material to a required part using a dispenser, specifically, the method of hardening, the method of hardening, 
after carrying out **** print coating for screen printers, etc. are mentioned. Since it is stabilized and these parts 
are carried when carrying out direct continuation of the surface mounted device on the conductive pattern 7 on 
the above mentioned above-mentioned through hole part, When applying this hardenability conductive material 
and forming the electric conduction pattern of uniform thickness in up to circuit patterns other than on [ in 
which a surface mounted device is carried directly ] a through hole part, the same formation method as the 
above is adopted, and it is usually carried out simultaneously. 

[0068]A connection section with the above-mentioned through hole part, the surface circuit pattern 2, or the 
conductive layer 5 of this through hole part circumference hardening of wrap hardenability conductive material, 
What is necessary is to choose suitably a thing suitable for hardening of hardenability conductive material, and 
just to stiffen it from publicly known curing methods, such as a hot blast stove, an infrared furnace, a far- 
infrared furnace, an ultraviolet curing furnace, and electron beam curing oven, as well as the curing method of 
the hardenability conductive material 9 with which the above-mentioned breakthrough 3 for through holes was 
filled up. 

[0069]Since it is formed in this invention so that the conductive material 4, the surface circuit pattern 2, or the 
conductive layer 5 with which the breakthrough 3 for through holes was filled up may make the same flat surface 
substantially as mentioned above, For example, when applying hardenability conductive material to the above- 
mentioned connection section using a screen printer, there is no generating of the blot at the time of printing, as 
a result it excels in workability and it becomes possible to apply hardenability conductive material uniformly 
moreover. 

[0070]The thickness of the electric conduction pattern 7 formed in a through hole part and the connection 
section of the surface circuit pattern 2 is uniform, and thin. Therefore, conductive material was formed in the 
surface circuit pattern part and the lobe in 2 steps by a means by which it is filled up so that it may project so 
that the above mentioned conventional conductive material might be covered around the breakthrough for 
through holes and it might hang, but according to this invention, formation of the solder regist layer became 
possible [ carrying out with sufficient accuracy at once ]. 

[0071]After grinding smoothly the surface which is shown in drawing 5 and which is constituted with the 
conductive layer 5 and the conductive material 4 without forming the surface circuit pattern 2 beforehand, When 
the electric conduction pattern 7 is formed and the surface circuit pattern 2 is formed, the surface of the 
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conductive material 4 with which the breakthrough 3 for through holes was filled up Etching resist, Since it is not 
put to alkaline solutions, such as release liquid of this etching resist, and the pickling solution for surface 
treatments and neither the surface of this conductive material 4 nor the connection interface of this conductive 
material and the land 8 is polluted, the good through hole of reliability can be formed. 
[0072]In the method of grinding smoothly the surface constituted with the surface circuit pattern 2 or the 
hardenability conductive material 9, and the conductive material 4 in this invention, and forming the electric 
conduction pattern 7, After grinding one side smoothly and forming the electric conduction pattern 7, another 
field may be ground and the electric conduction pattern 7 may be formed. 

[0073]Therefore, according to the method of this invention, reliability is good and the electrical link of a through 

hole part and a circuit pattern can be performed certainly. 

[0074] 

[Effect]In the above explanation, so that clearly the circuit board of this invention, Without performing 
electroless plating and electroplating, moreover, soldering paste printing at the time of mounting of a surface 
mounted device can carry out with sufficient accuracy highly [ the thickness of the electric conduction pattern 
formed in the connection section of a through hole part and a surface circuit pattern is uniform, and / the 
conduction reliability of a through hole ], and the connection reliability of a surface mounted device is high. 
[0075]Since the surface of the hardened hardenability conductive material with which the breakthrough for 
through holes was filled up has the same flat surface substantially with a circuit pattern according to the 
manufacturing method of this invention, Formation of the electric conduction pattern by the hardenability 
conductive material of the connection section of a through hole part and a circuit pattern which is a next 
process can carry out with sufficient accuracy uniformly. 

[0076]Therefore, compared with the circuit board which performed conventional electroless plating and 
electroplating, it is high yield and the circuit board of this invention is the circuit board with high packaging 
density and wiring density. 
[0077] 

[Example]Hereafter, in order to explain this invention concretely, an example is shown, but this invention is not 
limited to these examples. 

[0078]The copper paste of the following presentations was used as the hardenability conductive material 9 with 
which the breakthrough 3 for example 1 through holes is filled up. Namely, a weight per epoxy equivalent 
receives bisphenohA-diglycidyl-ether and this bisphenohA-diglycidyhether 100 weight section which is 
173g/Eq as a binder component, Novolac type phenol resin as the decyl glycidyl ether of 35 weight sections, and 
a hardening agent 39 weight sections, 360 weight sections of arborescence copper powder with a mean particle 
diameter of 10.5 micrometers was added to binder 100 weight section as copper powder, further, 2.8 weight- 
section ********** was kneaded for 2-ethyl-4~methylimidazole for 45 minutes with 3 rolls to binder 100 weight 
section, and copper paste was prepared. 

[0079]As hardenability conductive material of the electric conduction pattern 7 formed as covers the connection 
section of a through hole part and a circuit pattern, the main ingredients of the binder used Tatsuta Electric Wire 
& Cable [ Co., Ltd. ] Co., Ltd. copper metallurgy paste NF-2000 which is resol type phenol resin. 
[0080]Copper paste NF2000 by Tatsuta Electric Wire & Cable Co., Ltd. which uses resol type phenol resin of 
"copper paste A" and the latter as the main ingredients for the copper paste which uses the former epoxy resin 
as the main ingredients of a binder hereafter is indicated as "copper paste B." 

[0081 ]The circuit board was manufactured according to the process shown in drawing 3 . Namely, a glass epoxy 
board with a thickness of 1.2 mm which has the conductive layer 5 which consists of copper foil is used for both 
sides as the (a) insulating substrate 1, The breakthrough 3 for through holes 0.6 mm in diameter by drilling 100 
****** f The surface circuit pattern 2 containing 50 micrometers in width, the line of 50 micrometers of intervals, 
and a land is formed in both sides of this insulating substrate, (b) To this breakthrough for through holes, as the 
hardenability conductive material 9, copper paste A so that it may project 0.25 mm from the above-mentioned 
surface circuit pattern, After being filled up with screen printing and making it harden on the conditions for 180 
** to 60 minutes with air oven for 50 **-30 minutes, (c) Use the buff of No. 200, and the buff of No. 360 for the 
surface constituted with this surface circuit pattern and hardenability conductive material one by one, The whole 
substantial surface of (d) this through hole part after forming the through hole part with which it ground 
smoothly and the conductive material 4 was filled up, Copper paste B is applied for a peripheral area with a width 
of 0.1 mm of the surface circuit pattern 2 linked to this through hole with screen printing as wrap hardenability 
conductive material, It hardened on the conditions for 160 ** to 30 minutes with air oven, the electric 
conduction pattern 7 with an average thickness of 30 micrometers (**about 10% of variation) was formed, and 
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100 double-sided circuit boards were obtained. 

[0082]The short circuit and open circuit of the circuit pattern did not generate the obtained circuit board, but 
the yield was 100%. When the resistance of the through hole was measured about this circuit board between the 
electric conduction patterns 7 formed in the rear surface of the circuit board, they were 15mohm / hole on the 
average. After putting this circuit board by the high-humidity /temperature condition of 60 **-90%RH for 1000 
hours, when through hole resistance was measured again, they were 17mohm / hole on the average. The above- 
mentioned circuit board was also able to have little unevenness of a substrate face, could also perform soldering 
paste printing at the time of mounting of a surface mounted device good, and was able to connect the surface 
mounted device with sufficient reliability. 

[0083]The circuit board was manufactured according to the process shown in example 2 drawing 4 . To namely, 
the insulating substrate 1 of a glass epoxy board with a thickness of 1.2 mm which has the conductive layer 5 
which becomes (a) both sides from copper foil. The breakthrough 3 for through holes 0.5 mm in diameter by 
drilling 100 ******, (b) Fill up this breakthrough 3 for through holes with copper paste A with screen printing as 
the hardenability conductive material 9, After making it harden on the conditions for 180 ** to 60 minutes with 
air oven for 50 **-30 minutes, the buff of No. 200 and the buff of No. 360 are used for the surface constituted 
with (c) this conductive layer and hardenability conductive material one by one, After forming the through hole 
part with which it ground smoothly and the conductive material 4 was filled up, (d) The whole substantial surface 
of (e) this through hole part after ranking second, using etching resist for this conductive layer 5 and forming in 
both sides the surface circuit pattern 2 containing 50 micrometers in width, the line of 50 micrometers of 
intervals, and a land, Copper paste B is applied for a peripheral area with a width of 0.1 mm of the surface circuit 
pattern 2 linked to this through hole with screen printing as wrap hardenability conductive material, Copper paste 
B was hardened on air oven 160 **-30 minute conditions, the electric conduction pattern 7 with an average 
thickness of 25 micrometers (**about 10% of variation) was formed, and 100 double-sided circuit boards were 
obtained. 

[0084]The short circuit and open circuit of the circuit pattern did not generate the obtained circuit board, but 
the yield was 100%. When the resistance of the through hole was measured about this circuit board between the 
electric conduction patterns 7 formed in the rear surface of the circuit board, they were 19mohm / hole on the 
average. After putting this circuit board by the high-humidity /temperature condition of 60 **-90%RH for 1000 
hours, when through hole resistance was measured again, they were 22mohm / hole on the average. The above- 
mentioned circuit board was also able to have little unevenness of a substrate face, could also perform soldering 
paste printing at the time of mounting of a surface mounted device good, and was able to connect the surface 
mounted device with sufficient reliability. 

[0085]The circuit board was manufactured according to the process shown in example 3 drawing 5. To namely, 
the insulating substrate 1 of a glass epoxy board with a thickness of 1.2 mm which has the conductive layer 5 
which becomes (a) both sides from copper foil. The breakthrough 3 for through holes 0.5 mm in diameter by 
drilling 100 ******, (b) Fill up this breakthrough 3 for through holes with copper paste A with screen printing as 
the hardenability conductive material 9, After making it harden on the conditions for 180 ** to 60 minutes with 
air oven for 50 **-30 minutes, the buff of No. 200 and the buff of No. 360 are used for the surface constituted 
with (c) this conductive layer and hardenability conductive material one by one, The whole substantial surface of 
(d) this through hole part after forming the through hole part with which it ground smoothly and the conductive 
material 4 was filled up, Copper paste B is applied for a peripheral area with a width of 0.1 mm of the surface 
circuit pattern 2 linked to this through hole with screen printing as wrap hardenability conductive material, 
Harden copper paste B on air oven 160 **30 minute conditions, and the electric conduction pattern 7 with an 
average thickness of 25 micrometers (**about 10% of variation) is formed, (e) It ranked second, etching resist 
was used for this conductive layer 5, the surface circuit pattern 2 containing 50 micrometers in width, the line of 
50 micrometers of intervals, and a land was formed in both sides, and 100 double-sided circuit boards were 
obtained. 

[0086]The short circuit and open circuit of the circuit pattern did not generate the obtained circuit board, but 
the yield was 100%. When the resistance of the through hole was measured about this circuit board between the 
electric conduction patterns 7 formed in the rear surface of the circuit board, they were 18mohm / hole on the 
average. After putting this circuit board by the high-humidity /temperature condition of 60 **-90%RH for 1000 
hours, when through hole resistance was measured again, they were 19mohm / hole on the average. The above- 
mentioned circuit board was also able to have little unevenness of a substrate face, could also perform soldering 
paste printing at the time of mounting of a surface mounted device good, and was able to connect the surface 
mounted device with sufficient reliability. 
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[0087]According to the process shown in example 4 drawing 4 , the circuit board was manufactured and, finally 
nickel and gilding were given. To namely, the insulating substrate 1 of a glass epoxy board with a thickness of 1.2 
mm which has the conductive layer 5 which becomes (a) both sides from copper foil. The breakthrough 3 for 
through holes 0.5 mm in diameter by drilling 100 ******, (b) Fill up this breakthrough 3 for through holes with 
copper paste A with screen printing as the hardenability conductive material 9, After making it harden on the 
conditions for 180 ** to 60 minutes with air oven for 50 **-30 minutes, the buff of No. 200 and the buff of No. 
360 are used for the surface constituted with (c) this conductive layer and hardenability conductive material one 
by one, After forming the through hole part with which it ground smoothly and the conductive material 4 was 
filled up, (d) The whole substantial surface of (e) this through hole part after ranking second, using etching resist 
for this conductive layer 5 and forming in both sides the surface circuit pattern 2 containing 50 micrometers in 
width, the line of 50 micrometers of intervals, and a land, Copper paste B is applied with screen printing as 
hardenability conductive material so that the pad section which covers a peripheral area with a width of 0.1 mm 
of the surface circuit pattern 2 linked to this through hole, and carries a surface mounted device may be 
covered, After hardening copper paste B on air oven 160 **-30 minute conditions and forming the electric 
conduction pattern 7 with an average thickness of 25 micrometers (**about 10% of variation), 4 micrometers of 
nickel plating and 0.2 micrometer of gilding gave on this surface circuit pattern and this electric conduction 
pattern, and 100 double-sided circuit boards were obtained. 

[0088]The short circuit and open circuit of the circuit pattern did not generate the obtained circuit board, but 
the yield was 100%. When the resistance of the through hole was measured about this circuit board between the 
electric conduction patterns 7 formed in the rear surface of the circuit board, they were 19mohm / hole on the 
average. After putting this circuit board by the high-humidity/temperature condition of 60 **-90%RH for 1000 
hours, when through hole resistance was measured again, they were 20mohm / hole on the average. The above- 
mentioned circuit board was also able to have little unevenness of a substrate face, could also perform soldering 
paste printing at the time of mounting of a surface mounted device good, and was able to connect the surface 
mounted device with sufficient reliability. The surface mounted device was able to be connected with sufficient 
reliability on the electric conduction pattern. 

[0089]Using the layered product of example 5 insulating substrate, according to the process shown in drawing ^, 
the circuit board was manufactured and, finally nickel and gilding were given. Namely, it has a circuit pattern 
which consists of a layered product of a (a)3 sheet insulating substrate, and consists of copper foil between 
insulating substrates, To the layered product of the insulating substrate of 1.2-mm-thick glass epoxy which has 
the conductive layer 5 which becomes both the surfaces of this layered product from copper foil. The 
breakthrough 3 for through holes 0.5 mm in diameter by drilling 100 ******, (b) Fill up this breakthrough 3 for 
through holes with copper paste A with screen printing as the hardenability conductive material 9, After making 
it harden on the conditions for 180 ** to 60 minutes with air oven for 50 **-30 minutes, the buff of No. 200 and 
the buff of No. 360 are used for the surface constituted with (c) this conductive layer and hardenability 
conductive material one by one, After forming the through hole part with which it ground smoothly and the 
conductive material 4 was filled up, Rank second, use etching resist for this conductive layer 5, and to both sides 
(d) 50 micrometers in width. After forming the front surface circuit pattern 2 containing the line of 50 
micrometers of intervals, and a land, so that the connection section of (e) this through hole part and the surface 
circuit pattern 2 may be covered, And apply copper paste B with screen printing as hardenability conductive 
material so that the pad section which carries a surface mounted device may be covered, and copper paste B is 
hardened on air oven 160 **-30 minute conditions, After forming the electric conduction pattern 7 with an 
average thickness of 25 micrometers (**about 10% of variation), 4 micrometers of nickel plating and 0.2 
micrometer of gilding gave on this circuit pattern and this electric conduction pattern, and 100 multilayered 
circuit boards were obtained, 

[0090]The short circuit and open circuit of the circuit pattern did not generate the obtained circuit board, but 
the yield was 100%. When the resistance of the through hole was measured about this circuit board between the 
electric conduction patterns 7 formed in the rear surface of the circuit board, they were 19mohm / hole on the 
average. When the resistance of the through hole of inner layers was measured, they were 22mohm / hole. After 
putting this circuit board by the high-humidity /temperature condition of 60 **-90%RH for 1000 hours, when the 
through hole resistance of the conductive pattern formed in the circuit board rear surface was measured again 
and the through hole resistance of 20mohm / hole, and inner layers was again measured on the average, they 
were 22mohm / hole on the average. The above-mentioned circuit board was also able to have little unevenness 
of a substrate face, could also perform soldering paste printing at the time of mounting of a surface mounted 
device good, and was able to connect the surface mounted device with sufficient reliability. The surface mounted 
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device was able to be connected with sufficient reliability on the electric conduction pattern. 
[0091]In comparative example 1 Example 1, the circuit board was manufactured by the process of (a) - (b). 
Since a surface mounted device was mounted in the obtained circuit board, soldering paste was printed with 
screen printing to this circuit board, but most soldering paste was not printed by this circuit board, and was not 
able to mount parts. When the resistance of the through hole was measured by the rear surface of the obtained 
circuit board, they were 17mohm / hole on the average. After putting this circuit board by the high- 
humidity /temperature condition of 60 **-90%RH for 1000 hours, when through hole resistance was measured 
again, it became 98mohm / hole on the average, and the rise of resistance was remarkable. 
[0092]After forming a through hole part by the process of (a) - (c) in comparative example 2 Example 3, The 
plating layer common to a through hole part and conductive layer top was formed, subsequently to this plating 
layer and this conductive layer 5 etching resist was used, the surface circuit pattern 2 containing 50 
micrometers in width, the line of 50 micrometers of intervals, and a land was formed in both sides, and 100 
double-sided circuit boards were obtained. The short circuit and open circuit of the circuit pattern generated the 
obtained circuit board, and the yield was 27%. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view showing the typical mode of the circuit board of this invention. 
[Drawing 2] lt is a sectional view showing the typical mode of the circuit board of this invention. 
[Drawing 3] lt is typical manufacturing method **** process drawing of the circuit board of this invention. 
[Drawing 4] It is typical manufacturing method **** process drawing of the circuit board of this invention. 
[Drawing 5] It is typical manufacturing method **** process drawing of the circuit board of this invention. 
[Drawing 6] lt is a flat surface which shows the typical mode of the electric conduction pattern in the circuit 
board of this invention. 

[Drawing 7] It is a flat surface which shows the typical mode of the electric conduction pattern in the circuit 
board of this invention. 

[Drawi ng 8]It is a flat surface which shows the typical mode of the electric conduction pattern in the circuit 
board of this invention. 
[Description of Notations] 

1 Insulating substrate 

2 Surface circuit pattern 

3 The breakthrough for through holes 

4 Conductive material 

5 Conductive layer 

6 Overcoat layer 

7 Electric conduction pattern 

8 Land 

9 Hardenability conductive material 

1 1 The circuit pattern formed between insulating substrates 

12 Nickel and a gilding layer 

13 Pad section 
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[Drawing 1] 
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(57) [Bft] 

S3H5,ftCD|IS6«FO*H^ - * h EBJJWSfllflE J: < ff A, Si 
- * - i E ^ - > i © JgttSKJfca 5 #3^ 




x;p~*wwa»a?L^w&h, kx^-*-jwb* 

x ;b - * - i @B> < * ^ > cb 5 

x&-?x. mnm#<D'p?j: < t b-mmtm$k<Dtmm 
»w«:*jaE s ti^isiB^ * * - > t mmmmom^mm s 

B^ £ ^ >3W»«8 flX l» &»^CCtt, WftffililB^ * 

fcJ&S S tiftiHB^ > - > i^WWfcKHSfcffi* * 20 

mwmwmomim* o & saw** — 

[0 0 0 1 ] 

BUT*. #L<J3Jin«cHB^*->t*'rSHBaS 
oratciBlB^^^-v^TSIsIBISfitcfc^r, KHIB 30 

«ctf 5 C i^ttftHBaKKHWi - *. 
[0 0 0 2 ] 

QB&Ktcfetf 5**©lilB'< £ - >©aSaw:* x;i/- 
a»«»*«"r&«»S 3 Etc k y y * Qa«?L&jg 

J$U RKa?L«:^«fe-«a«Kfe**0^ IS* 40 
WBZx 

£:£i£, (n) WffitC»«Ji«rWT^*fi3»IS« 

F y y >y^/c^^ , >^>^Hc < t0X;l'-^^;^ 

[ 0 0 0 3 ] mt, ±12© ( A ) ©0B»«<«HJK?ffi 50 



«fH¥8-3 1 6 6 0 2 

2 

[0004] 

[ftW^jWRU J: 5 iTSWl] ua>b&#e>* ±12 
(4) ©HBS«©»3B*ffiK*5Ci"C, XA~#--jMB 
fitt£ft± 3 i±£ fc«>«:B«A* 2 &lU±.tct>tt -> 

ittWLtel*. *fc. HB»«^ffiK«Sl«[^fffcn 

*:<Dtc#>, 7t >^*->t*-r*HBK«^ 
[0 0 0 5] */c. ±12 (o) ©laIBa«©*Bfi*S 

xn*>titcz)\s~&~j\smt. cnccssHi-rftEii^* 
*-ju»»a?L©MH«c*rw«i»»*a^aHt, hb 

[0 0 0 6] ±13 (ci) ©BBS 

M^^tHT ^> J: 5 ^c^« • Mb U fcf& <fc 0 ft 

^^fflg[5^*feff »KOPiffiCCRtf ?»n/c2i«Bi B-« 

^^r, »*ll<l)xy^>^4fftiI§B^^"->*^ 

)m<ommsw t mmm<D±ic &m l tcm^m * t&s 
^^offi«fSftW±-r^Rfico^r«>a«ufc. 

[0 00 7] ±SH*ffi«Ccfc oT»6tl^EIBJ^W. ^ 
■ft#J8**!2*#*»). (BE (-f) <DHIBS«*rr 

[0008] 

-;uap*w-r*isiB«scc4»^e±sa©raia%)w»:r^ 

[0 0 0 9 ] ^JU-*-;vfflJta?Lfc**tt 

mn&fi&ztixmmoum^z^tm-^wzm? 

(DIhIB^* » t ©ffiJttSS^Sra 5 <fc 5 KWHfittl! 
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£ - >0BtibictoV} z^ypyWc t>mBW*5- 
[0010] raffifcHB'**->JWI5 

* - > 4 SmBKW— ¥B* 6 x * 

J#£ft, H^* tt*^-*-;MR£HB>**~>4©« 

[0011] 

&««£ig 1 fc«fc£Ma 2 K7SUfc„ 
[0012] HI icfcOT, tUISfi 1 te^c$lM£ft 

FtMmWI&K. ^XWt-BT (^7M^ 

i»«9©^ia«iiss«^, ran. 
xf>ux ^©^n * * * MVWri o rffijfffia 

[0013] *^©EIKJS*^*JC*TlK»©»i»a« 

says j;t>'vx7 5^-h ttwm&tem n hti%> a $ 

[0014] #f£BJ§G>l3B3«tB> i tt®jg 



(3) ^¥8-3 1 6 6 0 2 
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[0015] *ffiSn5HB^3f->0>WW4»«C«|R 
[0016] ##M8fc:*«,»r, x/l/~#-/WflJfS?L3 

©IB, RW)ift©Piaffi©@B^'i'-><b*B 

j»at«©iWic^sn/ciaB^* 3? <fc<anirc««wtt 

[0017] «S^Jl/-^-JUfflJta?L3©S», «fCC»J 

il«0. lmmaL J?*l/<tt, 0. 2 mm- 2 mm 

ifmm^X, ±iax;l/-*-;t</BSiI 
fe-*ffi©iaB^^-> (OT«ffil§B'**-><!:i2 

^cPPl$n^:^ 0 *«BB(c*i>rB:, (URS^cDliiS 

[0018] ±EtMb1£i«M9t0 4 t/Ctt, A, « t 
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xi o~ 2 Q • cm£fT<5: ft »«tm©«R 

TO* M»«t 9 C i W * . «IRHt*Atfl«tt J: 

gtffiHIK' ^->2i ©JgigBfl# %m*>J:5 1CB& £ ft 
S Wfctt*«ll«OWftft: J: 0 ft £ - > 7 £ , 10 

9 ficWkttmttKotefkttcc <fc ft**©**-* 
>©««wft«ft#ftsfts. 

[0 0 2 2] ±8B««/^->7 , rx;U-*-jHH5<fc^ 
* - > 2 £ ©SgftSB^**^— ft ^ci 
ficiO. f^Mft^mr, ^;w*-A»4»iaH;^ 20 

- > 2 i cD^WS^cDfiSatt^ffl^^f^i: 3 * £ C <fc 
*snj#B<bft5. ^;i/-*-;vSSi«ffiIsl 
ffi^ * ~ > 2 <b <Oflt»««»©ft*tt*|Sl± 3 # & S W 

HHfc*rw>am, iaiB^©¥ffij:Qfc^ta-r*j: 

[0 0 2 3 ] *fc, E)@Wc* x^-*~jMK£HK'< 

«»©»#** < . U&m^(0 y 7a-^cfcu« 
<W»il^AK:oft36S6*j**i*«*4. Cftte#tOT, * 

- * - i * - > «a 5 Bf btt^m#lM £ 0 

K6o#(Z)«Hr**«^Jl*WSft^», HK^* 40 
[0 024] ±Ba«*^#->7te<fcor*Jl'-#-~Jl/ 
ft< ife^;w*-;i/»(30H«i*fflHB^^->2 i 



*#fiW8-3 1 6 6 0 2 

6 

MBJHftfe 6 0.05 mmElhr^t^. C <h#W* L 

[0 0 2 5 ] £tc s Hi© (A) tCTj^J: 5 ic, Kfe, 

K^'*->2CC*> FS8£Rt?, ±iffi»I^*~>* 
«E5 > F» ^)^J5tI 5 <fc ^ CC^JSJE-T 4 C i tfMKi? * 
R^>KaJ©^c*Stt^;U-*-il/88©«3^6© 

*s#o. 0 5 mmfiLbw*^ @s&s&©ie«ffift 

£3f Z&T & £ 2 mmHTK ft 4 J: 9 fcRttf 4 C i 
SSTC**. Bll©(B) K:^T<J:5lc5> F85* 

[0 0 2 6] JifS©^^£->7&tcfc^TX;U~~*- 
/1/8B£SOTbWB^£~>2 £©SW»*«5fWi©R 

(B) {c^-r^>FBP*K^ft^«««:*j^r«>, fitt 
SP©filBtt*J: 0fiJ±T4 C £#Wte<Lft5. 

[0 0 2 7 ] *fc. ±HEBI1© (A) ©J:9K3tffiHB 
rt* 2 tC^ > F» 8 tRW , _hta««^ 5? - > 7 4 
»7>KfiS8fc$«>T?l9J:9^fiKr4»«r«, 0 
7^-T^^fC, »a»*^5r->*^jl,-^-;l/B|J©cp 

c ©ct ^ ^^sm^ ^ - > 7 * k — ^ ^ ^tttcjpjs-r 5 c 

«B»©«M**fiSBE-r4Ci^r*, BMFWKfcWWT 

[0 0 2 8 ] #*HB{C*Jl>T, JJa^ib-*-^ 
8B<fctt*ffi@K^^->2 i©S*S»»«r«5J:9CC3l5 

BBLT«J-tt*^rr5ciCCJ:t>r, aWt©«W«:*j 
^rff 9*ffl^-x h©EP^iJ, h»©^«5 

j: < tf 9 c t ffiv z , mmmm^ommnm 

[0 0 2 9 ] JgK, ±Smnr*2-> 7 

^M^g^p a a %iSSS^T ^Ci 3OTI«4 ft » 

[0 0 3 0 ] ±iaWt-r<*-> 7 ©J¥^«, WCCIWKS 
tiftC^ XJU-*-;l/©»Rtt*5cfc^Bg^-^ h© 

< 0 S/c, 5-5 0^m©«5ffl(C$!Jffl)"r4<h^ a D p^^ 



[0 0 3 1] Hfc, *«WR:*i»rtt, iffi*^-*- 
(httftHQB" * 2 <b ©Sg»aw*a^ <fc 5 K 

[0 0 3 3] ±SBilBffltt©Bg^b**^^SBB^btt**«9 

[0 0 3 4] */c, ±fB»mtm<D4»^ HMKTSSiffi 
HB^*->2i©JftllHWItt**it , *"*itf, 

[0 0 3 5 ] Efc. JJBWbffi»W«tKd*ti*»» 

©#«<3oM{b*K±-rsyt8?>v >m 

BBffcWc flBntt#H»%# A 5 u !/--rt«<0 7 x y 30 

br&ffl Lfcfcotfcfc GJff* oi>. 
[0 0 3 6] ±ieu^-;VM(D7xy-;vffi^x^- 
*-;Wmffl?L3Cc^a^58!{btt2»«|jJ«<J: OTfflO 
fcttte. R»I8(D<*Wb«fK:«|^S«jiO'C»ft-r** 

L v x;P-*-;wrt^^3nfcWbiSI*««©«fb 

40 

[0 0 3 7 ]— SuiBOfcJ:^ 

a?L3fc3tai'r*wbtt*««9B, #K«5ea*itt 

*lSIU<0»*©*ft ^ * 5^H« i WbffJ J: 0 & £ * 

itirSib fc^ btt29«ftX J; 0 ST & Z>h<D~v& 
WfflttJcSl/l^WbttaWWIW*, **A*->7 0if 50 



#gf1¥8~3 1 6 6 0 2 
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[0 03 8]^ ±&z)i-*-)imnmmc%m-?z> 
sti&t,^ p^-r * * ;u - * - ;i/ 1 (ommmmn z n 

[0039] *»Ktc*ji^tt, zfr-fc-frmnmn 

3tc»/W>^-©SSfb^(cffl*ja^cDI%*<^i>^^x 

x ;i/ - * - t mm * z - > 2 osttaw 5 

[0 04 0 ] ****ja^^-*^Jl«*JI5Ji!t , rSC 
[0 04 1 ] **MCcfei^rfl6(0Bl$»«^<DSW*a 

§g£«<£ $ &SHB'< c <fc fcr^*. 

[ 0 0 4 2 ] a®ll^(5n D p^K-M/c^^^$n 

©JBHfcBC**. »«WR*HB«R<!!)¥ffi3&>6§RflI 

*»W©0BWEO»»*««**Ci«>r*4. 
[0 04 3 ] BC*fc, ±Sex^-*-Jl/»£3tffiiaB 

df->7©W»«:, W{bftCc*ffl3&s3-hr**Wbft 

tojsstosas^fejftui*. Etc. ^K«a«ffiK-r 
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tab, mmm^^&ommo^M^h, j»c#*i, 

[0 04 5] HI© (A) X)\>-fr-)l 

/$i>/ck©r&£ 0 

[0046]H1©(B) K^r«J»«» ^Jl/-*-^ 
autS^lT ^©©^MIl^ £ - >te^ > FSB 8 £R 

[0047] hi© (O ccm-r«»c*. 
SKtBR-r aWWDABBB^ * - >«c^ > F«B8 £12 

[0048]Hi©(D) fc^-i-a««, 

[0 04 9] ^2© (A) K^T«»tt. 3o©jf&|iS 

^*->2te*:/F»8*Rtt. »***->*R*> 
KSS*>'SAra^J:^{c?gj|SUfefe©r*&. 

[0050] ^2© (b) tecfctf (o tc*-r«antt, 

> 2 5 ft fc«te© ©T\ x ;v - * - ;U8Wc««& 
-r^>S®0^^->2(c^> F8B8€:Rtt, a**'-** 

~y 7 F»fcd«rcs» * 5 kspj* ufcfc©-c 
[0051] ^mMommmmomm^mm^mm^ 

H3, H4RCfH5«:SW*ffi*sW 5ft£„ 
[0 0 5 2]EP^ *«IB©@Kitfit3:H3 CC^-TJ: 5 
tc, ( a ) iNMSK 1 ©Wffite^J&S ttfeftflBHtt* £ 
->2P^©mm^«3K^*^ffi^cXJb-^-;Vffl 
Jta?L3*RW, (b) R*;U-*wWB»a?L3Cc3i 

TWfcS tffctt, ( c ) IUlM©ffnfc$JA3 tiltm 

ffi^SWWccjpwccWBiJb, (d)^i^r, I£x;i— * 

5 tcWUtMMttlff *&-&»*©**><* - 



(6) «p||^8- 3 1 6 6 0 2 
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> 7 c <b &c J: o c £ tfr £ -5. 

[ 0 0 5 3 ] *fc, ^AIMiaMc©Wffl5caffiiIB^ii 
->2*^$0fe^fl&©#ffi£l/T» B4fc5Vr<J:5 

(a) HS(c^ma5^wrs«ii^««icc^;i/- 

*-;WBW»L3«ftW, (b ) K^JU-^-Jt'fflWa 

?L3 ocw«tt4*r a wt#*^*« Wfctt**««9 
*3te« u r wb 5 if tc&, ( c ) r»*« 5 jmmmm 

io ft, (e) R^;u-*-;l/SB<btt*lBHB^^->2i 
ftj*#©*«rt # - > 7 ^Mt &c icci:o r 
[0 0 5 41 36K:. WiaSK©HBBCc*HiaB^^- 
iOr, H 5 9 fc, (a) W®&C*£lIJg5£W 

(b) Rx^-^-^ffljtaiifcwmtsfeswrswfc* 

20 (c) RW«a5avWWBW4(cJ:- 3 r*SE3hS* 
ffifc^WKSfffJU (d) #ci>t\ R*;l*-*-;i/BB<i 
R^;l/-*-JUJBia©WMI*«5 J: 5CcWbttaBM» 

8t ( e ) _tf B^mii 5 fc*ffi@B^ £ - > 2 t»J*T 

£ c t cc j: -ox*mji<D®mm®iz$im? &ctifivit 

[0 0 5 5 ] tttt©lftaap«IBK:H»^5r-> 1 1 jWU 

30 7s)\,-*->vmnmiz*wMcm€i. merman* 

^^<b^S^©^{c^3ft/clpl^^->l 1 

<t©jBB6S5£tt^-ho, ^^-*-^au©»a©«« 

[0 0 5 6 ] iiESSKfct^r, ^;v-^-;ufflSa?L 
3fiMRR»ttB* Fy»;>^flox, Ji>?>mx, U 
-1f-jPX»©aflf©HKWR©IBiira«©4»n©^ 
R#Wc PH^ 3 ft T Jcffi c > e> ft & o 

40 [0057] ±mmmm. i Kaesssnft:^^- 

*-JbfflJta?L3^©Wfct»«««©*»B, RSE^t 
ttaJWBW 9 ;i/fflRa?L©^Pa ^Wc 

B.-^«MiaK^*->2«m«|*«5©*SfJ:5 
^F, ^tfWCCtt. 0. lmmfeli #2§5L<ra, 0. 
1 mm- 2 mm^ffi-r^SSiC^arSC i^H^ L/ 

«{ttt*»^©««Wtt*«ffi*«s-rh«, w 

JWffifc J; 1 B*m«USEI©»t*ff ffi^ 
Sfi©^KWM«J*^ail— *f©^ + -t>^EA-r^* 



n 

©«Mbtt*ffi# JbKlilB^ *~ > 2 cfc 0 DQty C t ODfr O 

[0 0 5 9 ] g/c v ±geXJl/-^-;l/fflJta?L3(C^« 
Sftfc«fbt»«#«9©Wbtt % jR^WP, io 

[0 0 6 0 ] M&c£fc, ±iB*Ji/-*-;WB1ta?L3 tc 

[0 0 6 1 ] x;P-*-Jl/flffRa?L3^c^SU^3**«5 

±fai»btt5»lWj5«9 4XJl/-*-;UfflKa?L3 
WbStt* BEH<btB»*»K©Wfti* 

[0 0 6 2] fft, BHci*m3nri»&l^ 1^3© 
(c) ©XSCcfci^r, ««»»4©3lffi£¥»«:WWJ 30 
«BHB^*->2*«B?rSfc«>«:|([*miI 

[0 0 6 3 ] B«aMR10WBRI6a»»6HB^» 

[0 064] HH»ft«ai3&a*«^t-h«. m«, 
wffi tc«mi 5 zmt&fa i 5 ©a® 

[0 0 6 5 ] £fc v @44o<^05K^^&@B^£ 

->*fl*!i2Lfct>*c, WM 5 j&vmmaw 4 <*: o r 50 



#^¥8-3 16 602 
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* h u^* h«|*J§t>fcE Dffir 

[0 0 6 6 ] «p{C, hU^hg^ffi 

S#ft<, 0, 3mmJMT©^SO^;i/-*-;b*(ilI 
[0 0 6 7 ] Sfc. 8?3e^^-^-^SB<baffiiaK^^ 

->2*^»8^-*- jimmnKDmmm 5 ± cdm^ 
Siw^a^ 5 {c»btt»««K*Sfe*urJ&-«cj»* 

7 *r#0W Lt«, &fcl<DTOJ 

EPJWSfefli WfbT&^ffift 6 

>7±ic^M^gPa n n^K«^T^^^*5^r, tt 
<W * - * - ;i/SP±t(^©ilB^ * * - % mm 

[0 0 6 8 ] ±SB^;V-*-;H»^ffiEB^^->2 
4ffl^rWfbtt»«WK*iJB«M«»»K:SftffTS*» 

2 cos^SJ^i jcjigfiR 7 

[0 0 7 1 ] g]5CC^-r : ?^B[eI5S^^->2 
Wl^i^, WW»5RVW«Wl4«:j:or»fiS 
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U *HHB'<*->2*JBttLfc*§^ x;!/-*-^ 

UttSSSKfc J:DWffi«Hlffl<DMiJfe««:«ISn* C 

< , tt»«4Mt 4 0mn*MBB*lt i7>K»8i© 

ffi»»ffi*W*f *Ci3&S35c^A:26, fitttOil^^ 

[0 0 7 2] *SSW^Cfct>T v StfflHB^'#->2gc^ 
[0 0 7 4] 

[0075] Rfc. *»!W<o»t*ffiK:J:n«, x^- 

[oo7 6] i/^ot, xmiamtmmt, se*o 

[0 0 7 7 ] 

[0078] mm 1 

A^y;^^x-f;n OOIIWlt, 351 
figpO)^ y i^ibx-^ A* i . BMbfffl ilt/^ 

^KSIO. 5 /zm<D«««»t&4, ^>^10 0 

*«8iJtcstL3 eomaapaarai/, kk^ 2-x^;u- 

*fL2. 8S«BBtt^fc«>©*=*n^-C4 5»MS 50 



«fM¥8-3 1 6 6 0 2 
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[0 0 7 9 ] Sfc v X^-#-Jl/»£BB'<*->£<Z> 
S3KSS»*a^ <fc 9 *c L,r«(83 ft5»B>< *~>1<D 

*y-JI4Mnrc*4*?*BB (*> ttWH^ 
^hNF-20 OOtfflt^. 
[008 0JJHT, B#©x#*t'«B*><-f>*-«D 

*s- )vm.<o y x jmbb**^ & -r & * y *bb 

(ft) SSf©^-^ hNF2000£ l~^-X h B J 

[0 0 8 l ] H3K^TXS(c«EoriHlB»1R©>!B6* 
3Ufc0/c o BP*>, ( a ) mOVR 1 6 LTpfffifcfflSJ: 
0Sc5*««5«:Wr*/|£3 1. 2min©^xxlt 

?L3 * f y y > y«c«fc 0 1 0 0 ^anw, R#u*»«<&f! 

[Btctt5 0mn, WPB5 0 Mm<D5-f Vfcitf^V F8P 
*S*f^ffiiaB^*~>2£»5RU (b) 

-^BJia?LK:wfctt»B!ii«to toxm**-* vh* 

^^y->0lMffiCcj:O?B«O. ^Tt-^t5 

o"c-30fl\ 1 8 0x;-eo^(0*frT?WkS'efc 

9L (c) »«HllB^*^>aWKffctt*«»JlR:J: 
^rlfj&£*-i&*M£2 0 of(D/^i3 6 omo^y 
*jiB^ffiffl , ¥»ccwh« b -cbekwk 4 #5feats ft 

fc^;l/-*-;v*B*»d5Lfca, (d) 
SBcD^BKW^ffii, tt*Jl>-*~/l/fcBIM-safflHB 
'<*->2<DttO. lmm©3Za*«Bi*a[^Wbtt«* 

*fl»£bT«'<-* fb^x^ y->Eiw*ffi«:J:oTB 
wur, xT-t-^>ri 6 o°c~ 3 o^ogfeffrss 

ffcl/CWWS 3 0 Mm (±#*Jl 0%©;^?*) 

b^*->7*»«u mmmmmzi ootm 

[0 0 8 2 ] f#6ftfcllIB»«», HB^f-XSWfiB 

HBSStc-oc^, HBaSO^BCcJBflESnfcaiB^^ 
y - > 7 it * -Jl/©iSSifi[%»JS 1/ /ci c 6 % 
TO-C15mQ/5tC*ofc CCDHIKS*^6 0 C C- 

9 0 % r 11 ©isaiBS^fr'r 1 0 0 0 n?m l ^ 

twxistc. 
[0 0 8 3 ] SUfeW2 

BP^. (a) Wffl«:«lBJ:0tt&»BB5*W^**3 
1. 2 mm©#7^i#*^®««tll 1 
^0 . 5 mm©^;l/-*--rt/ffiJta?L3* F U U 
J: «3 10 0^1 (b) KX^-*-;UfflKa?L3CC 
lR^btt*B«Sr9iUrB^^ HA4**y->EPJW 
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&(CJ:9%8tU i7*-^>t5 OX- 3 0#\ 18 

o'c-eo^^KffcSttm (c) 
ywibttW«»fr«:J:orii«3n**wt 2 o o#cd 

^i3 6 OftO^fcJKKttfflUT, ¥S-ccifiJur 
«WMt 4 3 ft tc* fr- * - i1/»**fiS U /cfl, 
(d) ^Cl»-CB»W15KXy^>^U^ 
X v Mffi{C*g5 0 Mm, Pj8I^5 0 nm<Dv 4 >te<i:U5 
> K»6Stf*flBHK^*-> 2 «:*flELfe«, ( e ) 

«5§MbttS««fflr<b OTI^-^ h * y ->EP 
MStCT^OT:, xr-^-^> 1 6 OX- 3 0#CD 
*frT?»^-XhB*WbU ¥^J¥S2 5Mm (±fa 

b»e*i o otswfc. 

[0 0 8 4] »6n/c0BSSW, BB'**->©JS*fc 
WlQmQAt^/c. C©HB«E*B OX- 20 

9o%RHcDi5^s&^xi o o o^mmotc^ A 
)i- t—frimmznmii&t £ t > wt 2 2 m q / 

[0085] mmms 

fip-fc. (a) FIHiK:(HlBJ:»)a«»*Ji5*Wr&»S 

^0.5 mm0^-*-^fflI»L3tF U U >^CC 
J: Q 1 0 0 KISMs ( b ) Rx;l/-*-;l/ffl«a?L3 fc 
BWbttWWBfltQ <t OTlGK-X h A£X * y ->EPJS9 
«S6C<tO^S»Lv x7*-^t50 , C-30», 18 

o x - 6 o #©^x^f t; $ «fc§t ( c ) r^wis 

^btt*W»Jt«Cj:orl«J«3ti6affl*2 0 0#<D 

6 o#<D^?*iRKtefflox, ^mmmox 

(d) RX>l/-*-iU»©jWB^BBi, Rx;U-*~ 
MCj^T**flBI§IB>**~-> 2 ©(B0 . 1 mm<D}2iff 40 

~>fflJMffiteT*fiU't\ X7-t-^> 16 0X3 0 
a©*^***-* h B*WfcU ¥^J¥3 2 5 Mm 
(±jftl OK©'^?*) ©2i1t^*->7**JjfcU 

(e) ^r*aWMI5(CX?r^>yi/y^ h*flft> 
X, WMMi5 0 mhu MB5 0 MmCD^^^fcJ:^^ 
>K«B*^tff*ffillB^^->2*»RJcL, WfflHBS 
K100 t5tf#/c. 

[0 0 8 6] *#&ft/cBB3S««. B»**-><WflK 
toJ:Wfflfl*«*£*-r, 9 tt 1 0 0 R so 
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EBSKteo^t:, BBWRoaXtc^jSStiA:**^ 

^->7fitx;w^ - ^©isisffl* mm Ltctcz, 

Wl8mQ/^^fc. C©BBMR*6 0"C- 

9 o %r H©«»iSfi*ftr iooo B$ranufc&, * 

;W-^-;l/«Biffl«:Wa:illfJ5Er*i, ¥^fC19mQ/ 

?tt?*o/c. sfc, ±aaeiB&*tt, s^Hoflcafc 

£#X*/c. 

[oo si ]mm0u 

H4cc^xsccfieox, BB*«©SBi*jittu * 

BcfcOftSJWWSftWr-BAPCS 1. 2mm(D^7Xi 
#*VS«©»IS3S*U0C, itS^O. 5miu©*;U- 

*-jWBJEKL3* n; y>yfc<fc5 1 o oj^Rtf, 

( b ) RXrt>-*-JWBJB»L3 iC«fbtt*«»R9 <b 
Lrd^-^hAt^^y->a«WffifcJ:5«aiU * 
Ttf-:/>X5 0X-3 0£\ 18 0 o C-6 0^ft 
-CWfcSWWk ( c ) K»S»Sc;gMk14*«i|9W^ 
J:or»«3h-S*H*2 0 0«C0/Ot3 B0»OA 

n»:XJU-*-;!H»*JI3Ji6^fc«, ( d ) 

nu MB5 0Mm<D^-f >*$<t^^> FSS*^tJ*ffili 
BS^S^r — >2«:J^J5aEUfc« % (e) R*;U-#-;l/6|S© 

^nw^n^ tt^^-d^-^fcan-riaBBBB^* 

->2©*I0. lmm(D2Mi^SC^ fro^H^H 
* ct 5 fcWbttWftW* 

T-#-:/>l 6 OX- 3 0#(D^ttr»^~* hB4 
^{bL/, ¥^Ii¥3 2 5 Mm (±^1 0«©^^^*) O 

»«^if->7*»aufc*. «aBiBB^*->±* 

0. 2MmSSbX, IfflBHSlfelOOWc, 
[0 0 8 8] ff 6<ift:HBfflR». HB^*->©JS» 

¥^19mQ/?:r&o/c. ccoEBSS^e 0*C- 
9 0 %R HcDWfil«a*ftr 1 0 0 0 Bf^flf X 
;l/-^-^ffi!rtfl[*SffiB5i-r*i, Wt20mQ/ 

i^xt/c 0 */c, **^'5r->±«:*5^rt>, 3IW^ 

[0 0 8 9] H3H5W5 



(10) 
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0. 5mm<D^JV-*-;l/fflSM?L3^:FU U>y«Cj: 
0 1 OOJtRtt, (b) l£*;i/-*-;W?mM?l3CcSI 

&t£D?&»u xr^^>r5 <rc-3 03\ iso 
°c - 6 o fr<D3kttvmitz #fcf&, ( c ) 

(d) ^l^fe^m® 5 CC x ^ ^ > ^ U^X 

r, ffiffltCiH5 0 Mm, BW5 0 MmCD5 4 >*s<fcCJ*7 
> F»*£fr«*fflH»'< * - > 2 *** L> 

(e) RXJl/-*-Jbai5i^HiIK^*^>2i<C>ft« 

-3 0#©^r»^~* FB*WfcU ¥3W3 2 5 
Kim (±jftl 0%<Drt?y*) ©3J«^*->7*^JR 20 

co o 9 o ] n htxtcmmmx. @»^*->©}s» 

^-;V©SlSfi*M^ l>fc i C 5 » 2 2 mQAt* o 
fc. 6 0"C-9 0%RHO*iaiK®fefl= 30 

[0 0 9 M JtttW 1 40 
SOWlUCfcl^ (a) - (b) ©ZSKJ^HB* 
«0S!jS*IBIIO/t. »6ti^:llB»«CC«B*»SISfa 
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/c 0 C©@BSfi*6 0°C-9 O^RHOiRSiB^feff 2 
1 0 0 OHSNflWOfcgL ^Jl/-*-;U*StSti*»R«J 

[0 09 2]iMSW2 
XttW3 tCte^T, ( a ) - ( c ) CDXflfCcfc 0 , 

m, ^PS5 0 um(07>f>^O7> F«5*£tf*ffilHl 
Ifrr? * - > 2 feJ&A L . M®HlS£8t££ 1 0 0 firfffc. 

[19 2] *»W©0B^©««WftflWI*^1-|lfB 
1 

2 mmmm^^-> 

5 mmm 

6 ijwt-ri — hJH 
7 

8 9>K» 

9 mimmmtm 

1 1 »*a«©IH(cJBflE3n/c@K^^-> 
12 ~ 9 • 
1 3 A * FSS 



(12) 



1 6 6 0 2 




[08] 
0 8 





